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MOBILE TERMINAL, WITH CAMERA 

BACKGROUND OF THE INVENTION 

1. Field of th e Invent i on 

[1] The present invention relates to a mobile terminal with a camera and, more 
particularly, to a mobile terminal with a camera positioned such that an imaging direction 
substantially corresponds to the direction that a user looks toward to view the display screen. 

2. Background of the Related Art 

[2] Currentiy, mobile terminals, such as cellular phones, are being developed with 
multimedia functionality, in addition to the standard voice transmission and reception 
functions. Mobile terminals with color liquid crystals for displaying image information with 
diverse colors, and cameras for inputting the image information are on the increase. 

[3] Mobile terminals with cameras are roughly divided into two types. The first 
type is an internal camera type mobile terminal in which a camera is fixedly inserted in the 
terminal. The second type is an external camera type mobile terminal in which a camera is 
detachably mounted on the terminal. 

[4] With the internal camera type mobile terminal, the camera can be mounted at 
a folder, at a main body of a terminal or at a hinge connection part between the folder and 
the main body. 
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[5] If the camera is mounted at the folder, interference occurs between the 
camera and the LCD mounted at the folder. In addition, spatial restriction arises as the 
thickness of the folder is increased. 

[6] If the camera is mounted at the hinge connection part, interference arises 
between the hinge connection part and the flexible printed circuit (FPC), and since the 
camera is rotated around the hinge connection part, it can be easily damaged as its rate of 
use increases. In order to avoid these problems, the camera is typically mounted at the main 
body. 

[7] Figure 1 is a front view of an internal camera type mobile terminal with an 
open folder, in accordance with the related art, and Figure 2 is a side view of the internal 
camera type mobile terminal with an open folder, in accordance with the related art. 

[8] The internal camera type mobile terminal, in accordance with the related art, 
includes: a main body 102 having various menu buttons 106 formed at a front surface and a 
printed circuit board (PCB) (not shown); a folder 104 foldably connected to the main body 
102 and having a liquid crystal screen 108 formed at the front surface; a hinge connection 
part 110 foldably connecting the main body 102 and the folder 104; and a camera module 
112 mounted at a rear surface of the main body 102 for photographing a subject. 

[9] A microphone 114 is mounted at a lower portion of the main body 102 to 
transfer a voice signal, and a battery 116 is mounted at a rear surface of the main body 102. 
The camera module 112 is mounted at the rear surface of the main body 102 so that a 
subject photographing direction makes a 90 degree angle with respect to the rear surface of 
the main body 102. 
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[10] That is, when the folder 104 of the terminal is opened, since the angle 
between the folder 104 and the main body 102 is maintained at about 150°, the direction (A) 
that a user looks toward to view the LCD screen 108 of the folder 104 and a photographing 
direction (B) of the camera module 112 are maintained at an angle of about 30° (61). 

[11] Thus, with the related art internal camera type mobile terminal, when the user 
opens the folder and photographs while viewing the LCD screen, if the user looks at the 
LCD screen straight on, the photographing direction of the camera is inclined downwardly 
by about 30°, which makes it difficult to accurately photograph a subject and is inconvenient 
to use. 

[12] The above references are incorporated by reference herein where appropriate 
for appropriate teachings of additional or alternative details, features and/or technical 
background. 

SUMMARY OF THE INVENTION 

[13] An object of the invention is to solve at least the above problems and/or 
disadvantages and to provide at least the advantages described hereinafter. 

[14] Therefore, an object of the present invention is to provide a folding-type 
mobile terminal with a handy camera that is capable of accurately photographing an object 
due to a camera mounting position that lets a direction that a user looks toward to view an 
LCD screen substantially correspond to a camera photographing direction. 

[15] To achieve at least the above objects, in whole or in part, there is provided a 
mobile terminal with a camera including: a main body; a folder foldably connected to the 
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main body and having liquid crystal display (LCD) screen formed thereon; and a camera 
module mounted at one side of the main body for imaging a target, wherein the camera 
module is mounted such that a direction that viewing direction of the LCD screen and an 
imaging direction of the camera module are substantially parallel. 

[16] To achieve at least the above objects, in whole or in part, there is further 
provided a subscriber unit including: a first portion; a second portion foldably connected to 
the first portion to allow open and closed configurations; a display on the second portion 
and a camera mounted on the first portion such that a display viewing direction is 
substantially parallel to a camera imaging direction. 

[17] In one embodiment of the mobile terminal with a camera, in accordance with 
the present invention, the camera module is mounted at an upper side of a rear surface of 
the main body at an angle such that a target imaging direction makes an angle of 
approximately 90° with respect to the rear surface of the folder when the folder is opened. 

[18] In one embodiment of the mobile terminal with a camera, in accordance with 
the present invention, the camera module is mounted such that an angle of approximately 
30° is formed between the target imaging direction and the normal to the rear surface of the 
main body. 

[19] In one embodiment of the mobile terminal with a camera, in accordance with 
the present invention, a protrusion having a predetermined angle is preferably formed at an 
upper portion of the rear surface of the main body, and has a front surface that is 
substantially level with the rear surface of the folder when the folder is opened. 
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[20] In one embodiment of the mobile terminal with a camera, in accordance with 
the present invention, the protrusion is preferably formed such that its front surface makes 
an angle of approximately 30° with respect to the rear surface of the main body. 

[21] In one embodiment of the mobile terminal with a camera, in accordance with 
the present invention, the camera module is mounted at the protrusion so that a target 
imaging direction makes an angle of approximately 90° with respect to the front surface of 
the protrusion. 

[22] In one embodiment of the mobile terminal with a camera, in accordance with 
the present invention, a reflection mirror is preferably mounted at the front surface of the 
protrusion in order to reflect an image of the user when the user images himself /herself. 

[23] Additional advantages, objects, and features of the invention will be set forth 
in part in the description which follows and in part will become apparent to those having 
ordinary skill in the art upon examination of the following or may be learned from practice 
of the invention. The objects and advantages of the invention may be realized and attained 
as particularly pointed out in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[24] The invention will be described in detail with reference to the following 
drawings in which like reference numerals refer to like elements wherein: 

[25] Figure 1 is a front view of an internal camera type mobile terminal with an 
open folder, in accordance with the related art; 



[26] Figure 2 is a side view of the internal camera type mobile terminal of Fig. 1, in 
accordance with the related art; 

[27] Figure 3 is a front view of a mobile terminal with a camera, in accordance with 
one embodiment of the present invention, with a folder in an open state; 

[28] Figure 4 is a side view of a mobile terminal with a camera, in accordance with 
one embodiment of the present invention, with the folder in an open state; 

[29] Figure 5 is a side view of a mobile terminal with a camera, in accordance with 
one embodiment of the present invention, with the folder in a closed state; 

[30] Figure 6 is a side view of a mobile terminal with a camera in accordance with 
another embodiment of the present invention, with the folder in an open state; and 

[31] Figures 7-9 are side views of a mobile terminal with a camera, in accordance 
with another embodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[32] Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. 

[33] Figure 3 is a front view of a camera-attached type mobile terminal with a 
folder in an open state, in accordance with one embodiment of the present invention, and 
Figure 4 is a side view of the camera-attached type mobile terminal shown in Fig. 3, with the 
folder in an open state. Figure 5 is a side view of the mobile terminal shown in Figs. 3 and 4, 
with the folder in a closed state. 



6 



[34] The camera-attached type mobile terminal includes a main body 2, a folder 4 
rotatably connected to the main body 2 and having a display 6 mounted thereon, a hinge 
connection part 8 foldably connecting the main body 2 and the folder 4, and a camera 
module 10 mounted at one side of the main body 2 for imaging a target. 

[35] The display 6 is suitably an LCD display, but can be implemented with any flat 
panel display, such as an electroluminescent or organic light-emitting diode display. 

[36] The main body 2 includes a main PCB (not shown), various menu buttons 12 
formed at its front surface, a microphone 14 for transmitting a voice signal formed at a 
lower portion of its front surface, and a battery 16 mounted at its rear surface 30. 

[37] The folder 4 includes a speaker 18 for receiving a voice signal formed at an 
upper portion of its front surface. When the folder 4 is opened, an angle (02) between the 
folder 4 and the main body 2 is preferably maintained at approximately 1 50°. 

[38] The camera module 10 is mounted at an upper portion of the rear surface 30 
of the main body 2 so that a direction (C) that a user looks toward to view the display 6 and 
an imaging direction (D) of the camera module 10 are substantially parallel. In a preferred 
embodiment, the imaging direction D of the camera module 10 generally corresponds to a 
direction that is substantially parallel to the bisector of the camera module's field of view. In 
a preferred embodiment, the direction C that a user looks toward to view the display 6 will 
generally correspond to a direction that is substantially orthogonal to a viewing surface of 
the display 6. 

[39] The camera module 10 is suitably an internal camera module which is inserted 
in the main body 2 or an external camera module which is detachably mounted on the main 
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body 2. The camera module 10 may be a digital camera for photographing a target, or may 
be a video camera for taking a video of a target. 

[40] A protrusion 20 is preferably formed having a predetermined angle at an 
upper portion of the rear surface 30 of the main body 2, with a front surface 50 of the 
protrusion 20 positioned so that it is substantially level with a rear surface 40 of the folder 4 
when the folder 4 is opened. 

[41] Specifically, the protrusion 20 preferably has a predetermined width at an 
upper portion of a rear side 60 of the main body 2 such that the normal to the front surface 
50 of the protrusion 20 makes an angle of approximately 30° with respect to the normal to 
the rear surface of the main body 2. A camera module 10 and preferably a reflection mirror 
24 are mounted at the front surface 50 of the protrusion 20. 

[42] As shown in Fig. 5, the camera module 10 is mounted at a mounting portion 
26 formed at the protrusion 20 such that the angle between its imaging direction D and the 
front surface 50 of the protrusion 20 is approximately 90°. In one preferred embodiment, 
the reflection mirror 24 is mounted next to the camera module 10 and reflects an image of 
the user when the user images himself/herself. 

[43] The operation of the camera-attached type mobile terminal shown in Figs. 3-5 
will now be explained. 

[44] A user opens the folder 4. With the folder 4 standing upright in its open state, 
the user can record an image, either a still image or a video image depending on the type of 
camera, by manipulating the buttons 12 mounted on the main body 2, while viewing the 
display 6 mounted on the folder 4. 
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[45] The imaging direction D of the camera module 10 and the direction that the 
user looks toward to view the display 6 form substantially parallel lines. Thus, the user can 
check and image a target accurately, and the imaging can be performed more conveniendy. 

[46] Fig. 6 is a side view of a mobile terminal with a camera, in accordance with 
another embodiment of the present invention, with a folder in an open state. The 
embodiment of Fig. 6 is similar to the embodiments of Figs. 3-5, except that the folder 4 is 
divided into a first folder portion 4A and a second folder portion 4B, with a hinge 9 
rotabably connecting folder portion 4A with folder portion 4B. 

[47] The folder portion 4A is preferably rotatably connected to folder portion 4B 
with hinge 9 such that folder portion 4A is rotatable along a rotation axis that is orthogonal 
to a folding axis of hinge connection part 8, and such that it can be rotated by at least 180 
degrees, and preferably 360 degrees, with respect to folder portion 4B. If folder portion 4A 
is rotated by 180 degrees from the position shown in Fig. 6, a user can view the display 6 
while imaging himself/herself with camera module 10. 

[48] The camera-attached type mobile terminal of Figs. 3-6 has at least the 
following advantages. Since the camera module 10 is installed at an upper portion of the 
rear side 60 of the main body 2 such that the direction that a user looks toward to view the 
display 6 and the camera imaging direction D form substantially parallel lines, the user can 
more accurately check and image or target while viewing the display 6, and the camera can 
be used more conveniently. 

[49] Figs. 7-9 are side views of a mobile terminal with a camera, in accordance with 
another embodiment of the present invention. Fig. 7 shows the mobile terminal with a 
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folder in an open configuration, Fig. 8 shows the mobile terminal with the folder in a first 
closed configuration, and Fig. 9 shows the mobile terminal with the folder in a second closed 
configuration. 

[50] The mobile terminal includes a main body 200 having menu buttons 205 
formed at a front surface, a first folder 210 that includes a folder portion 21 OA rotatably 
connected to a second folder portion 21 0B with hinge 220, a hinge 230 that foldably 
connects folder portion 21 0B with the main body 200, a display 230 formed in the first 
folder portion 21 OA, and a camera module 240 mounted at a rear surface of the main body 
200 for imaging a target. A microphone 250 is mounted at a lower portion of the main body 
200 for receiving a voice signal, and a battery 260 is mounted at a rear surface with a main 
body 200. A camera control interface 270 is preferably mounted such that the camera 
module 240 may be operated when the folder 210 is in a closed configuration. The camera 
control interface 270 is suitably mounted at a side surface of the main body 200. A speaker 
280 is mounted at an upper part of folder portion 21 OA. 

[51] The folder portion 21 OA is preferably rotatably mounted to folder portion 
21 0B such that it rotates along a rotation axis that is orthogonal to a folding axis of hinge 
230. Further, folder portion 210A is preferably rotatably mounted to folder portion 210B 
with hinge 220 such that folder portion 21 OA can be rotated by at least 180 degrees, and 
preferably 360 degrees, with respect to folder portion 210B. As shown in Figs. 8 and 9, this 
allows for two closed configuration states. 

[52] In the closed configuration state shown in Fig. 8, folder portion 210A is 
rotated such that the display 230 is facing a front surface of the main body 200, such that the 
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display 230 can not be viewed by a user. In the second closed configuration, shown in Fig. 9, 
folder portion 21 OA is rotated by 180 degrees with respect to the position shown in Fig. 8, 
such that the display 230 is viewable by a user. 

[53] In the second closed configuration shown in Fig. 9, a user can operate the 
camera module 240 using camera module control interface 270 to record an image of the 
target. In this configuration, a viewing direction C of the display 230 is substantially parallel 
to an imaging direction B of the camera module 240. 

[54] The foregoing embodiments and advantages are merely exemplary and are not 
to be construed as limiting the present invention. The present teaching can be readily 
applied to other types of apparatuses. The description of the present invention is intended 
to be illustrative, and not to limit the scope of the claims. Many alternatives, modifications, 
and variations will be apparent to those skilled in the art. In the claims, means-plus-function 
clauses are intended to cover the structures described herein as performing the recited 
function and not only structural equivalents but also equivalent structures. 
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